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ABSTRACT: 

PURPOSE: To enable to detect the malfunction of a rotary- 
electric machine in 

an early period by comparing the sampled pattern obtained 
by the n- dimensional 

vector produced by Fourier analysis of the detection signal 
with the reference 

pattern and with the vibrating amplitude of the signal, and 
discriminating the 
malfunction state. 

CONSTITUTION: After the detection signal of a rotary 
electric machine 1 is 

analyzed by a Fourier analyzer 6 to calculate a power 
spectral density or 

coherence, the sampled pattern of n-dimensional vector is 
obtained in a sampled 

pattern collecting unit 6, the frequency value of the 
sampled pattern is 

standardized by the rotary frequency, and further 
standardized by the 

dispersion of the signal. A comparator 8 compares the 
distance between the 

corrected sampled pattern and the reference pattern with 
the amplitude of the 

vibration of the rotating frequency in RMS value to detect 
the malfunction. In 

this manner, the reliability of the detected result of the 



08/15/2004, EAST Version: 1.4.1 



ENT: 318/490 



ABSTRACT: 

PURPOSE: To enable to detect the malfunction of a rotary 
electric machine in 

an early period by comparing the sampled pattern obtained 
by the n- dimensional 

vector produced by Fourier analysis of the detection signal 
with the reference 

pattern and with the vibrating amplitude of the signal, and 
discriminating the 
malfunction state. 

CONSTITUTION: After the detection signal of a rotary 
electric machine 1 is 

analyzed by a Fourier analyzer 6 to calculate a power 
spectral density or 

coherence, the sampled pattern of n-dimensional vector is 
obtained in a sampled 

pattern collecting unit 6, the frequency value of the 
sampled pattern is 

standardized by the rotary frequency, and further 
standardized by the 

dispersion of the signal. A comparator 8 compares the 
distance between the 

corrected sampled pattern and the reference pattern with 
the amplitude of the 

vibration of the rotating frequency in RMS value to detect 
the malfunction. In 

this manner, the reliability of the detected result of the 
malfunction state 
can be improved. 

COPYRIGHT: (C) 1984 , JPO&Japi 



08/15/2004, EAST Version: 1.4.1 



© BMW CJP) <G> Jfr tB SI a 13 

© & Pfl ft W & « ca) HS59-230492 

©Int. CI. 3 WfllK^ ffl*i8»t ©Affl Bg?P59^(1984)12/325B 

H 02 P 7/00 7189--5H 

G 21 C 17/00 C 7156-2G JMBOft 1 

*JEM* 

6 H) 



@«f ■ BS58-104176 
©tii ffi 8358(1983) 6 J? 13 S 



m^lP^EH BBHT B 13#12-^ 
JIWrfT^E«lJI|Brr72#iife 



ffl * 

1. 16 9i © £ m 

2. ft g» * <D *fc Gfi 

(l) m 15 8 ^ & © 4ft ffi * * ift & to i- 7 - 9 

iSlK^ni?!^^; h-vi- X -* 

# iE « t* IO EHEttet»©tfcltt«-&»-aS^< 7 - 

* ^ h^(LX*^^^*«#U-Ct>0, mi ffi 

*fro-t: k a& Be $ # fl& <- x a t» # * - ^ * m i£ 

&#ffii-Xa&#'<*->'**Jfc#^*t£*X 

i>- # © ffi «a © 2* *& ft x £8*S!na$e*u g v> {& 



0flg*g*^to-£;tfcn>*:L $ ^ m t it & *f * t t 
i-X DIS*^*-^::^^*®*^*--^*^** 

© m $ * x t*' ^ # © ® 48 © 35 #Mfi x a is a ib is 
[ ©#ffi## D 

i- 1& it •* a x 5i-ujtiafc«*»ois«^tt<iM-r 

-5 o 

[#03©#ffiftW#£-t©fH}JI/&] 



-483- 

. ,08/15/2004, EAST Version: 1.4.1 . 1(|I|J 



# / tffc ft & * — si-tf^is&rfcterti^g^nT 

x o t- m w n t #* ,i> m. & * Mi w -r * ii n tw tan & is • 
s& 4s *^r&&v>u:m®>«^©^i£$ss*ra^ 

* « . *©$*&&i-^;l&##.*&toT;K£<,>t 
tRf»©#M^**&i;-wfr» ^ % m 7* ? x h * 

COX j'ftftiA^fc, 7 & Z \<*K'SZmW%> 



;ta3i£tf#'feWkttSte^&7-y:tM#T<-.x t> 

IE^tt8H-^l1-£*©&i&><^-;xfc|^##©-; 

/< © « ft /u R^fg^iTOSJUxiOgi^iS 
g £ # « /i* © i£i£<ffi& »* > T R6 (l) 

&f&t ^ = r s i , ^ = 2 ©j^^tt Mahalanobls 

*> & r & & Q 

-t L X > M (l) 5$ i- ^ t > Hi HI D # # £ 

m Ztf f» ^ © 0 «r fift.& K&ft#i1&t-$>Z>£W&~fZ>o 
L 30* L ft j# h % *>'7'&A^«:®Sfr$;£©luJteta 



8©mS&tt, WL& fo ©^lki:?£Ot » -lit 

i- * © IK i)S # £ ft ^ & t # ft n "C y> & 0 t/t» 

@«iiQttK/o <-jfcwu/tra8k### ©jaw 41* § 

«&©ie!«cj®tt&/x*s, V L ft 

\*<o m mm mm /, * baa* c-ac-ft l <- * 

ffi 3 it z> %tti& h i o 
C &w © a fa ] 
* % wt % nir K 4* fff i- « * t * 3 n /t * © t > 

* ■© B W tt ♦ ia««i.*S©jE^^ffifX^W^lp|«52i 
© ft X (9 ]g Hi © OS tfJ gf/ffc; %> # ^ r- ^ ^ t 

* JE ^ * <b 36» iffijjiJLt, Isl & |$ © 

^¥-Hyi-t»w^*x$^u/tifiiew?«©^^i^& 

C $6 © «t ] ' 

Jj0fEeW%f^J5)t^&/ti6ir % loiter 

a? ;a> t © & *a <g # * a& #c e<j i- .7.-»*»fftt* 



&**:{ct=i t-ux^ -c^»^ ^ n ^, ? e?c -< ^ k ^ 

iiX*^^:filii:iEmt»:@i-^^A^r©25^Mt^ 
ik IS: & ac> il itt K ft ft fis * ft # © © e $ 2* & 

*«fcjS6*ffl[©fii«<is*(?3!k^ % m Be m * dft i- x 

£*&&+*>££ *(L«fe|Lflt«oj SlW f©|| S&fit 

©«**fos-f & x ri-L7tiateste*©ffiSE:£j!fc 

©^^^^^^i&^/t/tL^t^x »)^:$v>^$ 
j- -(9 © ^ - x a; % <b u /t t n m u t m u <a s 

© tt © « * ii. x o lei ft (3 & « % * m i- $> * 

^§SOg©IB(S(r.«pv^-C|^ifia<-UiCT^*o 
vH3f 0(1-^1 ) A e l - 2N 1-2^^ u ft & % Q 4 



-484- 

08/15/2004, EAST Version: 1.4.1 



y KOW(A) * #f T 7 - V x ft ft 

t, t©tttf»i£d^Tfcflttl*£Ai-ftb-t» 
feJl/f*?-*-** ^ffiK Y(/) © & #1$ * Y,., 

* © $ * * y* * l % t©ay*<K"Ya*xvra* 

R * ^/ - N t -t & t * £«©#** Ifi S* tt 

T K (2) 5£ T # 3 *i * o 

a 8 - S lV rfW W 

tcty/ = Y(/-^/) t & & 0 

i i: X 5 , SH2^i-^:fX3li&^1l5Y, 
Y*:©e— &3-£*>o £©£***» A <fc 
^r.tt^oi 5 i:ttfr4 9 oi* 4 p - A ///r 

* /O £ -t -6 /r . - W * 

X 7 - ~i h a- VfitfC Y(/) OUVtt Yp- © ft # & 



^359-230492 (3) 

tOilS*' 5 ^ h * Xp © |& i #r @ © 3? Jfc 

Y(/) ©|R# yi, y* +1 ^^iltWbn4Tie(«i 
y?* - y/+ ( ji'- -* ) • (yi+i-y^ ) <»» 

g 3 iai:^tl 5 i-» >&-»*©# ft ^ 
x # © # ffc © 4fl * tt s x 8 t -t n -t ^ W K Y^p 

^iO^^p^^ftftU Y^p/8/ * X Y xP /S* 8 
© ft # ! & lift X 0 T 12 W 5$ * X V (6) # © & $ ^ 

X a = X p - <8 X ») (5) 

^ * o ft S b * ^Y, p = /» p . Y xp = X p £ *t & o 
^Ut, 7 - * -* ^ h^&&*/8^T|*7&tfc 



a t _ u :/ x * /!). lr< & Jft <* K ft T*p £ Y*p b ft 
ft k # * ff * ^ f I- * © * "4 ffl jft b /t ^ * X P 
i: /ip ^ © r Jfli ftfM D p & L £ ^ fift a t Jfc^t *o 
COX Ji:t&tti:t Oi » 3 U/t X 

5 I:> * - x © # ft ft L * * * © * * 1M 1 

- # , ffljft©»«©ft^b* , » |h] & © & <k # 
£ O t>; U ft JE % ft ft <t t «> * 35* S » <W O 
( Hoot-mean- square RM8 1W (k 9 ) 

A V> « ifi * -C # * © 10 I- « * ^ ii A fei *i 11* 

aaa(/T©tfifH©RMs fiafl©3c^b^feW*Bii<- 

/i»;-A-<^ h VB K Y(/) © £fc*.tt Y,. * 3* B ? 

IBIIJOHM8 j||80«Wfli»#W>» 
a b tt h o t©«n*HI8»»W:Elft«»»/©W 
t&X h h<D X = V(/) ^*?< C n b © ^ 

b t He (o) s£ © ^ *i m ft ^ n t ft « <P & it 



(8, - P(/x) )* > CY(/ f ) (0) 

C$6^©^)56i^] 

^75*fe^fcn*#-9 p(>t) 4r « mp « ll ^b©«iJ^ 
m 4r i- X 0 « * A K ft ^3 © * ^ ^ ^ * - ^ K m 
»cgi**/tttBIB»r.A^b» Vd ft til » <- X 

C © 7 s . ^^A-^-^G(A.^t)tt^-^^^^fa4 

e ^T (H, 3ft, 45-^ tt*JC#ai-ft It - 7 - ^ 
-i^ j.^ffiffij^V>tt=»vt~-u>'XY(/)^^|ll^iT' 



-485- 



08/15/2004, EAST Version: 1.4.1 



OA^jci 0 Ii3 ts Jfl & & i- i-tf & '< 9 * f h 
^ y</) # i> tt =* t - u ^ ^ C(/j t $ 3 *i 

* * fc-<^ h ^ © ffi*'< v X ©6 8& * x 
T # ^ S n * 0 i^f-^«#Stt7i:W 

I & '< 7 — * -* ^ hA/©^:Y(/)sSii,>f-j:=7t-uv 
*Zif)TWWLliiXZ>Vtk~<* h * <0&*'^ - y 
A ^(^^-gixt t^& 0 -tLT 

c © « % '* s - * m ie & m. 6 x n s '* h i- , «D He 

* fA-?*yg£-r#§i;S*,T^*£ fctt<fir^©##S l 

i * m « fb Vs* * * v> «r 2E -5 n tt m * - * 
- y y *p/s x 8 * W * o RSOJIsKttfir-fr^Ttt 
flflUNi & at 11 ^ b © ft £ i'l & c> i> x (ft flfl 4ft JE S n * 
« * '« * - * ^p/s* 8 #afc«7Pl 

* - v Ypp/ S p * £ <Z) ft] © & 8fi * Et# *f o C © m 

to at n eti sei*)«:-f * t> *> > /*. = /* p - x n o, 8 ) 



JiBW 59-230492 (4) 
X tflft §2(6)5*; T* X 8 =X p - i n (8x B ) i- x o 

t> A tt ^ tt & ^ fitt Ypp <!: « * fid Y* P * ?> -t © * * 

tU, *ix*ft ©E£|«£ D Si D p -t^-tngft 
fe*tfcti^tti:Jfctt**L4bo t © X 3 ii Hi lift 
D 8 ,DpUH>I^ik^t4tti:n, $ * '< 

CY(/») iiijfrvs £ © tt D n m & it 9 n 

t © £ & D 8 . Dp * X & Jfi'ffi, ofid o R M S ft 8 O 
(315©* - K)©&ttri>*&ffl©*©Att*»*»;j* 

* o -t Lt » m e e m d», d p a v> n r m s tu. s 

i=. * « * n tf » « « fife ft « id i- j: 0 tt fS * tt « 
n 4 t t i: * A o 



' tt ^ Bl -& o 

kit s * - * - $Ai&n*i)i\b%ixh t s # y 7 
<o®&%k$3fr b ©team -9 ^u)^ 

# c*(/> USB** 9tftttP»fi * D tt « ix't » 38 7 - 
ij x £ ^ 0(/) 5iL^<7-^-<^ h vVffi^sJe^f-la 
t - 1/ X ^ Y(/) ^tt^^dri 0 ( J^T'< 7 - * -< 
^ h » ftf |tf © Hi, (- ^? |r% X WW -r & o ) bt» 

©^^^^-^x©^afc^ (a ©tafcis as^sc /o ii i 

Zftfoltf /f 0 * fr ^ • ^ b (- -18 © # iUc 8 fi 
f ^p/Sa; 11 ^?9*o t©^jE^n/t«i[^:^^-^ 

Y *p/s x 8 t c <d * - * t $tiifo-r * 

&K-t h 0 -J5 » lsJte/a&S&/xT©ffiSl>©*Si»© 



RMBfcH/y KHw*Lt, ISffli^-K©^ 
**««©*©** inSMD 
SJi^WtRM 8^8 ©^'^©i: tttSPfil^m^^^o 

*5§^c xnH, #y^&-6^tt«»««s©Ea 
^^^©jE^^Egi-^^^eilK^©^^*^^^* 

[6J G ^ © EKfc fife © it i- X 0 IB m © IB <ta 7)i & it 
■f * tt ❖ ci * % iE flf 4 K <K ^ 5 * * ¥U J3U U . » flt 
»ft <*:©««• i- *«»««tfit^^ - v ©^ ( isfis 

* - K ) zis ^ <fc b /t x)» 5 7)* 755 W & ft lb . 7" ? x h 
&te*©*<lt&r f» ^4 ^tK^-f^C^^tt 

& o 

4. 13 tS © ISJ ft fit IS 

7, » 2 * x t>- a* 3 0 tt m i la © wtf ia * lei 



-486- 



! 



.08/15/2004, EAST Version: 1.4.1 



1!RiB359-2304C2(6) 

n%m-t 7* v * m&w* memnms&i<7j7o 

- T 1* - h 'C * A 
i - so e «i» « 2 - e « « fft 

3 -MS * A & © 4 »• f 1 - * {£ # g (ft 

7™aS*7 , -*#fflfitt 8 •» jfc « &.& 

9 - OJ * $ 7* & fit 10 « 

u - m fp ^ fit 



ttfiiA #£Adb t» ffjfc ft * C 1 £ ) 



& 1 H 




-487- 

08/15/2004, EAST Version: 1.4.1 



?*HB3M-230492 (6) 

ft.-. 6 0 



5 0 



I 

$(t)<\tft*W) 




¥ « 










£*ftdt 


) 




to 


9 

















1 






1 

















-488- 

,08/15/2004, EAST Version: 1.4.1 



